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[if^:^i] TiB-«5^ (I) x-m^fi^^t^misxzfrm-^^ (id -e 

mmm^mmmm i o o o p pmi^:kr<Dwm%^X'i^^Lx^m^fm't^i: 
1 1 

R 2 S i (O R^)2 - CI) 

R^si (or'')3 - (in 

[i»*]S2] Tia-«s^ (I) xm^n^jt^misxrf-^^ (ii) 
-^tjt. Tffi-isa^ (III) xm^n^it'k^^-h^j:^^j;i^Mifti^ imi^x± 

mmm'Srmmmmi o o o p pmi^}.r<7)w^m%^xmj^Lx^m^f^mir:hi: 
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Ut2] 

R\Si (O R^)2 - ( I ) 
R^S i (0R'')3 - (ID 

5^u. R^iSsimi^ 1 ~4(^7';u=f;us^^-9-o ) 

S i (OR^)4 - (III) 

^>'fl:^t?=i : 2-4 : \x^^^:Lt ^mwtlr^%M^-^2%zm(0'y^) ij^.m 

^;^^ci^^t'5>^ S i -O- S i tc^^/S-T'S i^°-i5'M^tciti"'i>> S i R 1 O 
7&^'0. 0 im±-eab'2)i t=^#^t-t'Sif*]gl ~4cov^-rnj&^t^fE^Ov'J 

mSEilt 2003-3056501 



#g| 2003-152711 



1 0^;i'<7)7K?rJn;tTMeSn7K^i#^eLS€:^T^ -i:$r#m^:1-^if^]^l -7(7) 

-Sit 1 ~ 8 Ov>-rtL;6HC|a«o V :^^W^^M<^$!iii:^^o 

[fi*:^ 1 0 ] HiffB V n ^-9- > :t ~(DM*^i^^lf-m-^^ 1 0 0 0-4 

(W^]^ 1 5 ] tlria^M^ff^^ L/cl^. M^M^ 50-100 "C-e 30-9 

0 mmm(t^w> 1 <7)^j^x@ <h . 1 c^^-j^x^cof^, 1 3 0 ~ 1 7 0 r-e 
3 0-9 o#raiDi^i-^^2<^^-^xg.h. mm2(7)^mi:m<Dm. 190-2 

2 Ot:T-3 0-9 0t>P«fft1-'2>^3O^;^X@^tfo7tf^, HMffi^^^^fd 

t ^#mi:-r'i)l»*:^l - 1 4<^)v^-r^^^mEm<7)'>';;^7,^.^«M<7)i«jit:^-^ 

o 

[If ^5 1 6 ] If 1-15 <7)v^-rtt3&^tCgSmcOi!iiS:^"^T'#<b tL^ -> >; 
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fz:^^^ h;i/Hi5lt'5> S i -0-S i \,zMf^^'t^^~^mmzmr:h. S i R 
^it^^ 0.01 ^1±X-^ ^Zt^m^Lt-t^ 1 7 iBm<7) V i; ^.W^^M 

o 

ifim'thfixii^. Mlll<7)ie^/^•^->^^^^]^l 6-1 9<7)v^-rtL>&-tcis^ 
im^m 2 1 ] m$^m i <7)nm^< ^ - > ^^^^^-isb^h v n > ^ ^^-t^ c 
[if^:^2 2] mmmi<r>mm^^^->tmw^')'^9hmm^^^t<Dmi<z 

2 omm.'^mto 

[m^m2 3] mm^mmi<ziBif^mmmmm<^M4^m^^o. 2 5jumi^j. 

^2 2tfz\t2 2^m<r>mUo 

[if 2 5 ] PIS V ^^^tl^J^iJ ct TOffi'4'r5« =^i:iii-^ n > ^ 

i:^#m^1"^W*:^2 2 -2 4 cou^-ftL^e^-tcfEDcO^+^-o 

[If 2 6 ] Bu f E^mi4*t#5i»^' ^ > i^*;^ 7^ > c .h ^ mm. t -r 
[if*^2 71 Huie'>'; ^mwa^^j: ^±§n. mm^^m^u o o - 

5 0 0°Cco^2 60K|^/N'i5^->7&^'|Stt'btT.Tv^^^^^#^i:t->5>iS^:^2 0~ 
[lf*:^2 81 m$m 2 (7)^m^^ ^ - yi!}^T )\^ < At:^y^-r ;h ^ t i 



tbiiEJjf 2 003-305650 1 
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[0 0 0 1] 
[0 0 0 2] 

, y v^- -> 3 yWM <i:LT. SOG (spin-on-glass) ii^^^ h 

*LTv>^o soGiifi. -^fi^tc. 'T^mY.^m-^^wmWiZ.mmx^fzmm. m 

TSOG?§?S^v^^ ^.l: ^ab^) , i3 J: ?/Cl<7) s O Gv#?R^^^ LTiD|MiM-r 
^^<!:m:oTffM$5h-/cS i O 2 ^±^:53^<i:-t^m mrSOGmmtv^^ - 

[0 0 0 3] 

. -eo^S^^JBtif -?,7ta6tc{±9 5 0- 1 1 0 Ot:^Jt<7)i^fi-e'; ^n-^-ii: 

'i>'j^^^75^'*)^o c^atc^^LT. soGmmti. m^m^m^Lx. mrfeu^n- 

^^i-:^V V n ^-9- :/#f5=^^tf^^ S O GMM (Mx.(^TsB#K^:5:m 1 

(^Jx.(fTfBJ|#W=:fcm2, 3) o 
[0 0 0 41 

^^^^j:t'<Dmmum^^4 o o~5 o ox:mm(r>m^^^i'->±i>znifhti^m 
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#M 2003-152711 ^-vl 6/ 

4) o 

[0 0 0 5] 
[0 0 0 6] 

[iff it:fcm,i ] 

8-3 0 7 4 

[# 2 ] 

2 7 3 9 9 0 2 -^^^m 
mWfm 3 2 2 8 7 1 4 ^<2:# 

1 0-3 1 3 0 0 2 -^<Zrl^. [0002] ~ [0007] 
#IS¥ 10-3 1 3002 -^^m 

6 ] 

3 2 2 8 7 1 4 -^^fK 
[0 0 0 7] 
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^-v: 7/ 



7&^^D^fcv^9Pp1®75^3bo7to ^Oid^t-y-'T KJ^v^^^^fi. it^SOGISm 

-r ^ t*m<7)i¥ [S] tc i3 tt ^ ^ WiJ o^^-e^ Dm v 

[0 0 0 8] 

'tis. '^^<r>mmS0G^m.(Dy yi\Li^mmzii^:r.y^yy\y~Y\,t^ 10 

{^<7)|f|jcy h ^>isi^ljg-e^o/zo . 

[0 0 0 91 

■i) «^ ii -5) o 

[0 0 10] 

mmi:mik-r^fzib<D^m 
^ (I) T-^^tL^'fb'^tjiJit/Tfe— ji^^ (II) T'^^a-S'fk'^tjj&^'^'fc'S^ 



miiE# 2003-3056501 
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[0 0 11] 

[its] 

R 2S i (O R^)2 - ( I ) 
R^Si (OR^)3 - (ID 

[0 0 12] 

tfzmtmmii. TIE-JIS^ (I) -e^$tt^fk^i^i3J;C/-A^^ (II) xm 

'fk^t?t> TSB-ig^ (III) xm^ti^^t^m^^h^j:^^xy)mifti^ imii}^ 

^ff^^i-^XSt. ^^M^m*7;i«l 0 0 0 p pmmT<7)#H^4>T'i^^LT 
MM ^ ff^^-t ^ X^I ^ ^ ^ tf C ^ # i- ^ V :^ .^^mi^M<7) $^ it tc J: 

[0 0 13] 



ffiSE#2 00 3 - 30 5 6501 
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9/ 



R\Si (O R^)2 - (I) 

R^S i (0R'^)3 - (H) 

S i (OR^)4 - (HI) 
[0 0 14] 

[0 0 15] 

[0 0 16] 

[^BjcollJfecoff^S] 

m^^^-y 2i)m^'fhix. mmi<otim^'^9-y 2±.\z, mfr^m (sin) 



ffiSE# 2 0 0 3- 3 0 5 6 5 0 1 
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^-v: 10/ 



[0 0 17] 

t}. i<7)P-TEosm7 43j:t>*v'; ij^.mm^ms ^MMLxmui (^^-m^ 

-;U8<7)|*iMi3J:U^T-TEOSM7<7)±M^M^ X^ii^T i NM9;6-'fM$tL 

fixw-y°^yi O:^m^^fixio^^ -e<7)±nT>'i/ ^ -"^ a (itl^^ajt 4 o o 
-soot:) /&^fb=^^ii2 1 i-^m^^^x\^^^o 

[0 0 18] 

t-f. TfB^« (1) tfcti^^?^ (2) ^mmt^o 

m^m (1) :Tfs-^^ (I) Tm^n^it^m^xr/rfi-'i^^ (id 

yit^m^. mmmm^. ^mm^^rxmyi^^m^mLxnhiix^Rm^m^ 

m^m (2) iTifi-^^ (I) xm^ti^it^s^iixxr-'^^ (id r-^^ 

ix^it^^^^-h^^^WX ^mifti^ lfIJii«±7i>^^>^^^l(7)T;v3^vv^><b 
TIE-AS^ (IID X-m^iX^it^'f^^-h^j:^WXi)Mitti^ im.i^J^± 

it^m^. mmmm^. mmm^^Txmyi^^m^mLxnhix^KJ^E'-^^m^ 

[0 0 19] 



{±iSE#2 00 3- 3 056501 
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11/ 



[its] 

R 2S i (O R^)2 ( I ) 

R^S i (0R'')3 - (H) 

s i (OR^)4 ••• (in) 

[0 0 2 01 

tt^ V ij^.mmm: 5 ^I'o^^S'^wMTi'^ e ~ 1 s ^.1-^%. s l < 1 0 

10 0 2 1] 



miEJRF2 0 0 3-3 0 5 6 5 0 1 
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^-v: 12/ 



[mil 

1 2 xi^xiR' <Dmmm+ yif^^'o^mmmn x i oo 

- ( 1 ) 

Mt : R 2Si 02y^2<D^^m 
M2 : S 1 O 3/2^^^^* 

M3 : Si OgC^^^^a 

(1) X. y. zii. ^tl^'n-m^ (I) . (II) . (Ill 

R 1 2 S i 0 2X2^^—^^ (I) t:^^tL^T;wn^vv7 

l^ltt^R^S i O 3 / 2 ^^S:^ (II) t:^^$tL^T>'l^3^vv^>'fb^t?7{>- 
Si02{i— (III) -e^$^'5)T;U3^v->^ ^^L-^jj^j^-^-etLett 
fM ^ tL V n > ^fi -e ^ o 

[0 0 2 2] 

mmm ^zmm ^ -^r r ;^ n ^ ^ >it^mmm. ^%ho 

— (I) X-m^f^hit^^<o^tL\^mtLX\,t. h^vv 

h^->v^>. vJ^^;i^>^.x v.x^;i/v7°n.-}f^v i/y' 

D t: ;v V V X h ^ V ^ vVn t;';v h v v ^ v7'n i: ;i/ v-/n .i? 
>3t t'V)vT;u^;wvT;V3#v > ; v-7i — b^vS^^^ 

10 0 2 3] 
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^-v: 13/ 



^y h i; y h ^ v ^y h U h ^ v ^y j^^;u h 

i; T^n.-jf^ v'>7 ^y yn bf;v b >; y h^vv^ >=ey T'n bf;i/ h u jc h 
^vv'^ t'o-ty t;i^^;w h v t;i^3^vv^> ; ^y 7^— ;w h »; y 

-ty -7 ;i/ h h >^^*(7)^y 7 j.— h u t;v=?^v 

^ o 

[0 0 2 4] 

oi. h ^ V V ^ O ^ =^ ffl V ^ ^ i: , ff^fiS: ^ tt ^ >; :^ ^ 4^ <^ 

{i^^J:!9 17. 9J^^^»%^^^o 

C/ [ (CH3) S i O3/2] X 1 0 0 

(CH3)Si03/'2t±r(CH3)Si 0 3/2<^^^*J <7)B&f£-e^ 
(J':J.T> IWI;|tmB&f£i-^) o 
[0 0 2 5] 

(2) ^mm-r^\,zit^ mi<^r)^y::2^i^iyy>^t^mtmmm 

2 <7) T n ^ V V 7 > ^b-^tJ t ^ iS^ L o M^t? ^ SnTK^j^i" ^:fj'mt 



2003-3 0 5 6501 
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^-v: 14/ 



o 

— (III) T'^^tL>i>'fb^tJ<7)»t Lv^-e^Ji: LTfi. -rh^p* h^i^i^^ 

(III) xm^Khit^m^^m'^fi^t^ 

:x.y^yVV-Y^n^mzA--^<'^h:z.ti)^X^^o ^(D.^.-V\t. W^Wl (1 
) J:i9^^^?S (2) (r>:}^i)mt.L^^o 

mMWi (2) <DmmiKm^^hr)v^^i^i^^yi\:^m<^mm±Mt\^^^m.^^ 

[0 0 2 6] 

(2) ^PMf'i>l^l3. H(rf£SlOT;l^n^vv^>'fb^t»<0Se^»lc 

i>'y')ijn^^m^m^(r>m.m^^^*mm^j:m.m^m^xLt^o l/cts^-ot. 

(2) opiiitcfflv^^ii 1 <7)T;v=i^vv7 >'fb^2^^^2 <7)T;wn^v 
y^t'k^t<D^}\^it 1 (50t;w:3^vv-7 v-'fb'^!^ : tl2 ot;v3^v 
^ y^t^f^) (i 1 : 2 - 4 : 1 ofgffli*i7&5'4? t L<. <t«9ijf^L<{±i : i-3 
: 1 (DmmP^x^^o ' 

m^m (2) ^is^-r>g>^tc. -ji^^ diD xm^n^M^mt. -^^^ c 



maE# 2003-3056501 
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^-v: 15/ 



I) x-m^fihit^mt<D2m^m^^^^\ ttzit-i^^ an) x-m^fi^it^ 
mt. -ik^ (I) xm^fi^it'k^t. (II) xm^ti^it^'^t(D3 

#tc^ioT;i/=/^vv7>'fb'a'ti^LT-«s^ (II) xm^n^^t^mo^ 

^m^\ ±fSO^fflO^;VJtT*||2c7)T;U34rvv7>'fb'^tJ (— JlSj^ (III) 
[0 0 2 71 

i^)>r(7)mmimmm. (d isxv (2) <7)M:^ic*iii-^o 

A#:^J^LT{i. ^^;1/T;i^3-;u, i^^i/T^u^-;!/, yn t:;vT;u::7 
r^;uT>'V3-;K7) i 9 ^— '(iifiT;U3--'U ; ^ 3 h ^v^n t:;i-;t>- 
a:-^;l^-3-J^h^v7'ntf:t;^- h o J: 9 ^ T;i/^;V}^ ;VjK>'^J^X r^i^ 

J^ — •r-'l'T-t-r- V > U ::?->'l^^>' -r ;i/T-bx- h ^ zfu 

■^;Hz*tL. 10-3 0^;u^i<7)#j-a-T'fflv^^c7)75i^~^j Lv^o 

mtiE# 2003-3056501 
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^-v: 16/ 



10 0 2 8] 
[0 0 2 9] 

>X^^X\ # ^ ^h-T'c T 3 ^ V V 9 V'fb'a-tJvtiRtcmijb^;^ J: z/tK^^^Px. T^bPTK 

ipLT^ J: <. ^^iPt-'67Ko-SPi;t:{i^gpt^M^t=^Zg'^LT>t^m)l!ll^«7K 
z:ix<7)UU7K^m^mii. ^?Sft'OT;wn^vv^><b^tJ=^^^tcjp7K^j!i 

vv^^^b-a-tfo-^itfii^^i-t^^tL-c. -f-^^-^^^?^ (1) ott^(±Htjfe^ 

l(DT)Va^iyzyyyjt^a^(Dl^)]y{ZMLX. (2) O^^tilufeS 1 

(?) T 3 ^ V '> ^ >'ft'^tf^lt/flfrffill 2 <7) T ;i/ 3 ^ V V ^ ^^'ft-^t^co-^ttio i 
■=e;vtc*tLT. 2~i0f&^;v. J: L < fi 6 - 9i&^;K?)iiJ'^07K^^jnx. 

[0 0 3 0] 

ym^b^mifi^ti^o Mmm(DMi$-mtLxii^ ikm> ^^m. mm. mmm^m^f 
mmm(7)i^MM a . mm<r> r ^ ^ ^ ^ >it^!^mmiz ^(T^mm:^^ 

. 1 ~ 1 0 0 0 p pm. L < {±, 5-5 0 0 p pm<7)|EHl*l<h^^ i 9 tcl^ 



miiEW 2003-3056 5 0 1 
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^-y: 17/ 



[0 0 3 1] 

mmmis j: t/Tfct* . r ;i/ n ^ v v ^ > it'^'^mm i:mwL^j:t^h^^.^ iizmuu-t 

~2 omm<Diyu^-^>t') =f-7—^^^K^tti^o 7 ^ 9 >it^m^ 
lJU:i^^m!^mLXnhfL^i^\:i^-^y^') d'-r-<Dnt^i^^^miil 0 0 0- 

4 0 0 o(Dmm]Hx^^:it:dmt l<. xy)tt^-t t^^mm^t 1500-300 
ox^^o mKfZ^^^^<o^&w-i^^'^m-^n 0 0 0-4 0 0 o(Dm.m\^xhn 
if. ^m<7)mm^mm^^tti-x^y). zcomm^^i^^^^trMtL^ir^^L. 

E)SB#r^. u.m^^m^^'oxum't^ztij^x^^ho 

[0 0 3 2] 

mnxm.±^^Lxm^^^zti)^x^^o ^m^m^^^mm.mmt. r)vu^iy 
'yyyit^wmmm^^h^mmnt LxmUizmffzi>(D^m\^^^zt-i)^x^ 

t^^L. (}^-ti:'r^ht^m<Dm:W-m%hixrj:\^^(DX\ s i 0 2^nx2 

[0 0 3 3] 

tfz. mm.timt^ @ff^^^i^<^v§sf i::i3tt'2>7K^#w»7&n-3 ok» 

ailiE# 2003-3056501 



2003-152711 



^-v: 18/ 



[0 0 3 41 

[0 0 3 5] 
[0 0 3 61 

i^^!!iatji 5i.\z^^^\^fzmm.^m.^\zmL-fhz.t^x^hiiK mMM\z^ 



{±lliE# 2 0 0 3-3 0 5 6 5 0 1 



mm 2003-152711 



^-v: 19/ 



t fz. mm<7)^m±. so-ioot:. ^SL<(i 70-90 t:t:\ 30-9 

mo^k. 130-170 $f^L<(i 140-160 VX\ 3 0-9 Om^. 

$f4 L<{i5 0-7 om^i]m-r^m2<7)^mi:mt. mm2<D^'mT.m<7yik. 

190-220 t:. $fiL<(± 190-21 Ot:t:\ 3 0-9 Om^. t^tL< 
[0 0 3 71 

mmommt. mmmm:^^ i o o o p p mj^r. 0^l< {±100-1000 

p pm, J: O^fi t<{± 100-500p p mO#ffl^4't^T^f d o 

m.mmm:^n 000 p pm^Mx.:i)#H^4'-e*n^$tL^i: e 0 0 r^ij^-e^g'^s? 
^mK.^^mxmf^Lxi>m^m<D^mimK.x^m^f^'ffsc-t^zt:^^x^^o 
xmm-t ^ m'kizit^xmmum:^m cxi>. i# p> tt^ -> u ^.^m^m 5(7)y 

[0 0 3 8] 

mm^^mitii. M^^ajs. i^m.mm. isxxfw^m^'^<^mmi^mzX'ox^it 



aiiiE# 2 0 0 3 -3 0 5 6 5 0 1 



ijf M 2003-152711 



^-v: 20/ 



m^^mi. 0SL<{i 600-75 0,t:<?)|Sffll*I-ei^^$tL, J: L< 
(i 650-750 ^i>>iZ^t t<(i 680-72 0 t:<7)^HrtT'IS^$ tL^ 

o 

{i2 0-4 0 55-rBlO|EHl*|-ei^^$ti.^o 

o 

[0 0 3 91 
(0 0 4 01 

^(7)J;dt3LT^Mtfl 5_ti;v';:^^.^^m)m5*fML7^:t^. 
}Stc=tO> P-TEO SBI7<7)f^^, n >^ ^ h4^-;i/8<7)ffM> n > ^ ^ h 4^ 
->'U8I*I<7)^^. TiNm9(7)fM> W-T^^i^l OOff^^, i3ctt/S2<7)i£^ 

h.-}.-;i/9l*IO^^tC(i. — l^tCw^J^O. 1 - 0 . • 5 K4%^1S<7) 

ttiiiE#2 0 03-30565 0 1 



# M 2003-152711 



^-v: 21/ 



[0 0 4 1 J 

U *^.W1t^M54't'i3lt^Wa»^^Jt(iO. 0 \\^l±.X-h^:Lii-hmt\^< 
. J: l9$?$ L < iiO. 0 2 J':JL±t:^-So 

o 

^B^lffl* is tt ^ V >; ^.^^^mo W^*#:t Jt h ti. ^ o m J: ^ 

;m43lt'2>. S i -0-S i t;^JS-t'2> li*-^M« (i(7)|llO^J-C{i tf- P i 
<7)MIIA) tcM-t-i), S i R 1 (7)tf-i?®mi3J:CKS i R 3 (7)if-^Mm<7)'^tf 

(C<7)[l<7)^J-e{±. S i CH3tc*tlSi-'5)t:-^P 2<7)M«B) <7)Jt (B/A) 
^iCtBLT^#'bn>&ffi^v^^o '^Jx.(^S i -0-S i tC^iSI"^ tf- ^ «i 1 0 5 
0 c m- 1 #i£-e#f> tL. S i C H 3 [Z^lBirh t:- ti 1 2 5 0 c m- 1 #i5 

[0 0 4 2] 

V ^^^^M 5 (DT^mm^mit^^ o . o i t-* t . -9- ^ k > ^ > 

^\^>iit\ mmmm(Dmyi<-m^M<^j:'oxy yit7i^mmzM-r^mmm<^j:^ 
. ^m(Dmmw-^m^!^<^j:^. mmzxoxmm::^^i^^m:^m\:-r;b^<Dm<D 



aiiE#2 0 0 3-3 05 6 5 0 1 
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^-v: 22/ 



0 3 8mm. 6 0 0'CT'O. 0 4im.&X*$>^o 
[0 0 4 3] 
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